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Summary.-Antisera were raised in rabbits to 6 human melanoma cell lines. The
cell-surface antigens recognized by these antisera were examined using cell-surface
labelling with 1251, followed by immunoprecipitation of soluble extracts of the cells
and polyacrylamide-gel electrophoresis of the immunoprecipitates in the presence
of sodium dodecyl sulphate (SDS). Up to 16 cell-surface antigens were recognized by
these antisera, and 5 of the melanoma cell lines had a similar profile of cell-surface
antigens. Digestion of labelled melanoma cells with neuraminidase before immuno-
precipitation revealed that 8 of the larger antigens were sialoglycoproteins. The
melanoma antisera produced haemagglutination of human erythrocytes at high
dilutions, but the antigens involved could not be detected by iodination. In contrast,
absorption of the melanoma sera with lymphocytes and fibroblasts revealed that
these cells did contain some cell-surface glycoproteins in common with melanoma
cells. The melanoma antisera contained antibodies to foetal calf serum proteins, but
the amounts of these proteins on the surface of melanoma-cells were very low.
Immunoprecipitation of labelled melanoma cell extracts with monospecific anti-
serum to 32-microglobulin produced 2 bands with mol. wts corresponding to
32-microglobulin and the HLA-determinant polypeptide chain. After absorption of
melanoma antisera with cross-linked foetal calf serum, erythrocytes, lymphocytes
and fibroblasts, antibodies against 10 labelled antigens remained in the absorbed
antisera. However, antibodies against 8 of these antigens were still detected after
absorption of the melanoma antisera with melanoma cells.
THE CELL SURFACE of nieoplastic cells is
involved in many of the important
behavioural traits which distinguish these
cells from normal cells (Nicolson, 1976;
Wallach, 1976). Changes in the cell-
surface proteins occur on malignant trans-
formation of cells in vitro with chemical
carcinogens or viruses (Hynes, 1976).
There are also many reports on the pre-
sence of tumotur-associated antigens on
human neoplasms, but these antigens have
not been well characterized. In order to
exploit the surface properties of human
neoplastic cells for immunodiagnostic and
immunotherapeutic purposes, more infor-
mation is required about the surface anti-
gens on these cells and their relationship
to the sturface components of normal cells.
In a previous stuidy from this laboratory
lactoperoxidase-catalysed iodination wvas
tused to label cell-surface proteins on
human melanoma cells, which were then
examined by polyacrylamide gel electro-
phoresis and detected by autoradiography
(Roberts, 1978). In the present studysr anti-
sera have been raised in rabbits against
human melanoma cell lines and the cell-
surface antigens recognized by these anti-
sera have been characterized by immuno-
precipitation of extracts oflabelled melan-
oma cells.
MATERIALS AND METHODS
Cells.- Fibroblast cultures were developesd
from operative biopsy specimens and cultured
as described by Whitehead (1976). Two oftheG. P. ROBERTS
melanoma cell cultures (HTC 163 and HTC
364) were obtained from Dr R. H. Whitehead
and have been described previously (Roberts,
1978). Four other melanoma cell cultures
(Mel 2a, Mel 57, NK1-4 and RPM1-5966)
were obtained from Dr M. J. Embleton. All
the cells were cultured in McCoy's 5A con-
taining the additives described previously
(Roberts, 1978).
Staphylococcus aureus (Strain Cowan 1) was
cultured and prepared for use in immuno-
precipitation experiments as described by
Kessler (1975).
Antisera.-Melanoma cells were cultured
to confluency in roller bottles and then re-
moved from the flasks by scraping with a
rubber policeman. After centrifugation and
removal ofthe supernatant the cell pellet was
washed x 3 with phosphate-buffered saline
(PBS), pH 7-2. The cells (10-14 x 106 cells in
total) were suspended in saline (0.7 ml) and
mixed with Freund's complete adjuvant
(0 7 ml). This mixture was injected s.c. into
4 sites on the back of a 2-5kg New Zealand
white rabbit. Two further injections of
melanoma cells (10-14 x 106 cells) mixed with
Freund's incomplete adjuvant were made at
intervals of 14 days and then further injec-
tions were made at monthly intervals. Blood
was taken from the rabbit's ear vein before
immunization, on Day 36, and then monthly.
Sera were heat-inactivated for 30 min at 56°C
and stored in small aliquots at -20°C.
Antiserum to foetal calf serum was pro-
duced by a similar immunization schedule
using a mixture of foetal calf serum (0.1 ml)
(Flow Laboratories Ltd, Victoria Park,
Irvine, Scotland), saline (0.3 ml) and Freund's
complete adjuvant (0.4 ml) for the first
injection and a similar mixture with Freund's
incomplete adjuvant substituted for the
complete adjuvant in subsequent injections.
Antiserum to bovine serum albumin was
produced as described previously (Roberts &
Parker, 1974). Antisera to tubulin and actin
were generously provided by Dr R. A.
Badley, who produced them as described
previously (Badley et al., 1978).
Antiserum to fl2-microglobulin was pur-
chased from DAKO-Immunoglobulins,
Copenhagen, Denmark.
Absorption of antisera.-An insoluble im-
munoadsorbent containing cross-linked foetal
calf serum was prepared according to the
method described by Fuchs & Sela (1973).
Human blood from subjects in blood group
A, B or O(H) was collected by venipuncture
and placed in heparinized tubes. Lympho-
cytes were separated from erythrocytes by
the method of Boyum (1968) and both the
lymphocytes and erythrocytes were then
washed several times with saline.
Antisera were absorbed with an equal
volume of erythrocytes, lymphocytes, fibro-
blasts, melanoma cells or foetal calf serum
immunoadsorbent at 37°C for 1 h and then at
4°C for 1 h. After centrifugation at 12,000 g
for 5 min the supernatant was subjected to
2 further adsorptions under similar con-
ditions to the first adsorption.
Iodination.-Cells were iodinated as de-
scribed by Roberts (1978). Foetal calf serum
was iodinated using chloramine-T according
to the method described by Hunter (1973).
Electrophoresi8 and autoradiography.-
SDS-gel electrophoresis was carried out on
5-22.5% gradient gels and the labelled anti-
gens detected by autoradiography (ARG) as
described previously (Roberts, 1978). Protein
standards for mol.-wt estimations were
myosin (200,000), ,B-galactosidase (130,000),
phosphorylase a (94,000), bovine serum
albumin (69,000), ovalbumin (45,000), myo-
globin (17,000) and lysozyme (14,400).
Immunoprecipitation.-Labelled cells (1-2
x 106) were extracted with 200 ul of 2%
Nonidet P40 in 0015M tris-HCl buffer (pH
7 5) containing 0-14M NaCl, 1 5mM magnesium
chloride and 2mM phenylmethyl sulphonyl
fluoride (PMISF) for 2 h at 4°C. After centri-
fugation at 12,000 g for 10 min aliquots
(20 IlI) of the supernatant were incubated
with antisera (10 ,ul) for 1 h at 37°C and then
for 1 h at 4°C. After this, 10% Nonidet P40
in PBS (20 Il) was added followed by 100 ,ul
of 10% Staphylococcus aureus (Strain Cowan
1) in PBS and well mixed. The mixture was
allowed to stand at 20°C for 1 h and then
centrifuged for 1 min at 12,000 g. The cell
pellet was washed x 4 with 2% Nonidet P40
in PBS (500 1A), care being taken to bring the
cell pellet into an even suspension at each
washing. Finally the cell pellet was suspended
in 60 jul of 0-05M tris-HCl buffer (pH 6.8)
containing 2% SDS, 1% mercaptoethanol,
10% glycerol, 0.001% bromophenol blue and
2mM PMSF, and heated for 3 min at 100°C.
After centrifugation at 12,000 g for 3 min,
aliquots (20 Fdl) of the supernatant were
removed for electrophoresis.
Neuraminidase treatment.-Labelled cells
(1-2 x 106) were digested with 0-4 u of neur-
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aminidase (Sigma Type V: purified from C(l.
perfringens) in PBS, pH 7-4 (80 ul) contain-
ing 2mM phenylmethyl sulphonyl fluoride at
37°C for 1 h. Control cells were incubated in
PBS under similar conditions, without the
addition of neuraminidase. After incubation
the cells were centrifuged at 12,000 g for
3 min and the supernatant discarded. The
cell pellet was extracted with Nonidet P40
and the extracts used for immunoprecipita-
tion experiments as described above.
Haeemagglutination.-Serial dilutions of
antisera were tested for their ability to
agglutinate human erythrocytes using the
method described by Hudson & Hay (1976).
RESULTS
Surface antigens on melanoma cell line
HTC 364 recognized by an antiserum raised
against this cell line
An autoradiograph oftheelectroplhoretic
pattern of the cell surface proteins ex-
tracted from melanoma cell line HITC 364
with Nonidet P40 is shown in Fig. 1.
Twenty-one labelled bands were detected
and the mol. wts are shown in the Table.
The mol. wts quoted in this communica-
tion were all determined by comparison
with the migration of mol.-wt markers on
SDS gel electrophoresis. Consequently
these are only approximate values, since
it is known that the mol. wts of glyco-
proteins are over-estimated by this pro-
cedure (Pitt-Rivers & Impiombato, 1968).
Immunoprecipitation of Nonidet P40 ex-
tracts of iodinated HTC 364 cells with an
antiserum raised in a rabbit against this
cell line, followed by recovery of the
immune complexes with Staphylococcus
aureus (Strain Cowan 1) (Kessler, 1 975;
Cullen & Schwartz, 1976) and subsequent
electrophoresis and autoradiography, pro-
duced the pattern shown in Lane a of
Fig. 1. Sixteen of the cell-surface com-
ponents in the Nonidet P40 extracts were
detected using this antiserum. A few of
these bands were rather faint and although
clearly detectable on the original auto-
radiograph they are difficult to detect in
the reproduction in Fig. 1. Wrhen pre-
immune serum from the same rabbit was
a b MWxO 103
-200
_ 130
- 94
-68
_ 43
FIG. 1. ARG of 1251-labelledI melanoma cell
culture HTC :364 after electrophoresis onl 5 )22000 polyacrylamicle gels withi SDS.
(a) I'mmunoprecipitate of Nonicdet P40
extracts of cells with antiserumn to HTC
364; (b) Noniidet P40 extract of cells.
substituited for the immune serum in the
immunoprecipitation reaction, no bands
were detected under the same conditions
of electrophoresis and autoradiography.
Comparison of the relative intensities of
the bands in the Nonidet P40 extracts
(Lane b, Fig. 1) and the immunoprecipi-
tate (Lane a, Fig. 1) revealed that, there
are some variations. This may be related
to differences in the titres of antibodies
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TABLE.-Radioactive band8 detected by
ARG of SDS electrophoretic gel8 of
melanoma cell line HTC 364 labelled with
125I
Mol. wts of bands x 10-3
t A_I
NI
extract
233-5
213
194-1
173-7
154-1
135*5
123-2
112-5
104-1
97-9
82-9
77-2
74-6
50-1
48-0
34-9
30-8
30-4-27
21-0
19-3
14*6
Immuno-
precipitate
of
untreate(l
cells
233-5
213
194-1
173-7
154-1
135-5
123-2
112-5
104-1
97-9
82-9
77-2
74-6
50-1
48-0
14-6
linmuno-
precipitate of
neuraminidase-
treated cells
218-8
197-2
184-1
166-0
142-2
124-5
112-2
104-1
94-4
82-9
77-2
74-6
50-1
48-0
Intensity of
bands in
immuno-
precipitate
of
untreatedl
cells*
trace
+
trace
+ +
+ +
14-6
* Assessed on a scale from trace to + + + + +.
against the different cell-surface com-
ponents.
Compari8on of the cell-8urface antigens on
different melanoma cell line8
The labelled cell-surface antigens de-
tected in Nonidet P40 extracts of cell line
NKI-4 by immunoprecipitation, using
antisera raised against 5 different melan-
oma cell lines, are shown in Fig. 2. Im-
munoprecipitation with 3 of the antisera
(raised against cell lines Mel 2a, HTC 364
and Mel 57) produced virtually identical
electrophoretic patterns (Lanes b, c and e
of Fig. 2). Antisera raised against cell line
HTC 163 produced a somewhat different
pattern, the bands of mol. wt 213,000,
50,100 and 48,000 were not detected and
only small amounts of bands with mol.
wts 82,900, 77,200 and 74,600 were
detected. Surprisingly, the antiserum
raised against cell line NK1-4 produced
poor immunoprecipitation of 2 of the
major bands, with mol. wts of 154,100 and
97,900, but the intensities of the other
bands were similar to those produced with
antisera against cell lines Mel 2a, HTC 364
and Mel 57. This suggests that the rabbit
used to raise the antiserum against NK1-4
was a poor responder for these 2 antigens.
Immunoprecipitation of the labelled
cell-surface antigens in Nonidet P40 ex-
tracts of 4 different melanoma cell lines
(NKI-4, Mel 2a, RPMI-5966 and Mel 57)
with antiserum to Mel 57 produced very
similar electrophoretic patterns. With Mel
2a and RPMI-5966 there were no apparent
differences between the cell-surface anti-
gens recognized with their own antisera
and with antisera raised against Mel 57.
These results show that most of the
melanoma cell lines examined contain a
a b c d e MWx 103
200
-130
-94
-68
-43
FiG. 2. Immunoprecipitation of 1251
labelled melanoma cell culture NK1 4 with
(a) antiserum to NKI 4, (b) antiserum to
Mel 2a, (c) antiserum to HTC 364, (d)
antiserum to HTC 163 and e) antiserum
to Mel 57. Proteins were separated on
5-22.5% polyacrylamide gels in SDS and
detected by ARG.
402SURFACE ANTIGENS OF MELANOMA CELLS
similar profile of cell-surface p
are immunogenic in the rabbit
Effect of neuraminidase on
proteins of melanoma cells
Melanoma cell cultures wi
with 1251 and then aliquots o
were treated with neuramini
aliquots of cells were incub
similar conditions but without
neuraminidase. The cells we]
tracted with Nonidet P40 and
subjected to immunoprecipil
their own antisera. An autora
the electrophoretic patterns
munoprecipitates is shown in
electrophoretic migration of 7
proteins in the mol.-wt ran}
233,500 and one protein wi
104,100 were all reduced by ne
a b c d e f g h
FIG. 3. Effect of neuraminidase o0
surface antigens of melanoma
labelled with 1251. The lanes
immunoprecipitates of (a) Mel
antiserum to Mel 2a, (b) neura
treated Mel 2a with antiserum to:
RPMI-5966 with antiserum to RI
(d) neuiraminidase-treated RPM 1-
antiserum to RPMI-5966, (e) Me
antiserum to Mel 57, (f) neura
treated Mel 57 with antiserum t
(g) HTC 364 with antiserum to
and (h) neuraminidase-treated
with antiserum to HTC 364. Prot
separated on 5-22-5% polyacryla
with SDS and detected by ARG.
roteins that
cell-surface
ere labelled
of these cells
dase. Other
)ated under
digestion, demonstrating that they are
sialoglycoproteins. The migration of cell-
surface proteins in the mol.-wt range
14,600-97,900 and one protein of mol. wt
112,500 was unchanged by neuraminidase
digestion, indicating that they are pro-
teins or glycoproteins lacking neuramini-
dase-susceptible sialic acid residues.
addition Of Absorption ofantisera
re then ex- Antisera raised against melanoma cell
the extracts lines HTC 364, Mel 2a, Mel 57, RPMI-5966
tation with and HTC 163 all caused haemagglutina-
udiograph of tion of human Group O(H) red blood cells
of the im- down to dilutions of 1:1280. Antiserum
Fig. 3. The against melanoma cell line NK1-4 pro-
cell-surface duced haemagglutination down to a dilu-
ge 112,500- tion of 1:320. None of the preimmune sera
th mol. wt produced haemagglutination at any ofthe
uraminidase dilutions tested (1:5 to 1:10240). Absorp-
tion of the antisera 3 times with an equal
M W x 1 0 volume of packed red blood cells removed
this haemagglutination activity com-
pletely. However, comparison of the
- 200 labelled cell-surface proteins precipitated
by the absorbed antisera with those pre-
- 130 cipitated by the original antisera revealed
94 no difference. This suggests that the red-
blood-cell antigen recognized by the
- 68 original antisera is not a protein labelled
by the iodination. Absorption of the
- 43 melanoma antisera with glutaraldehyde-
cross-linked foetal calf serum produced
very little change in the electrophoretic
patterns of cell-surface proteins in the
immunoprecipitates, when compared with
1 7-2 immunoprecipitates detected with the
unabsorbed antisera. However, immuno-
precipitation of labelled malanoma cell
n the cell- extracts with antiserum raised against cultures foetal calf serum did reveal trace amounts
contained of proteins originating from FCS on the .a witlh minidase- melanoma cell surface. In the electro- MIel 2a, (c) phoretic patterns obtained from immuno-
-5966with precipitates produced with the melanoma el 57 with antisera, these trace components are
tminilase- obscured bv more intense bands produced to Mel 57, HTC 364 by integral melanoma surface components. HTC 364 However, the trace amounts of foetal calf
teies
were serum on the melanoma cell surface are
sufficient to elicit antibody formation in
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rabbits, and the melanoma
contain considerable amou
bodies directed against FCS
This was demonstrated by
cipitation of 1251-labelled foe
with melanoma antisera, wt
tion of inost of the componer
foetal calf serum occurred. i
antiserum to HTC 364 with
before imnmunoprecipitation
HTC 364 extracts produced
crease of 2 ofthe major antig
wts of 173,700 and 154,100 i]
phoretic pattern (Fig. 4, LE
larly absorption of antiserum
with adult fibroblasts cause
a b c d e
FiG. 4.-Effect of absorption
before immunoprecipitation of,
antigens. Imimunoprecipitatio-
ments were carried out with 1,
melanoma cell culture HTC 36e
serum to HTC 364 absorbed wii
364 cells, (b) cross-linked foetal
and erythrocytes, (c) human ly
and (d) adult human fibroblast
absorbed antisera to HTC 364
were separated on 5-22.5o%
amide gels with SDS and detecte
t anitisera do crease in 4 labelled bands with mol. wts
nts of anti- of 173,700, 154,100, 135,500 and 50,100
components. (Fig. 4, Lane d). Confirmation that most
immunopre- of these antigens were common to fibro-
tal calf serum blasts and melanoma cells was obtained
ien precipita- by labelling adult fibroblasts with 1251,
.ts of labelled and carrying out immunoprecipitation ex-
kbsorption of periments with Nonidet P40 extracts of
lymphocytes these cells and antiserum directed against
of labelled HTC 364. Autoradiographs of electro-
I a large de- phoretic patterns of the immunoprecipi-
ens with mol. tate revealed 4 bands with mol. wts of
n the electro- 173,700, 154,100, 135,000 and 112,500
ane c). Simi- (Fig. 4, Lane e). Absorption of melanoma
to HTC 364 antisera with melanoma cells of the line
d a large de- used to raise the antisera did not remove
all the antibodies to cell-surface com-
1 3 ponents. An autoradiograph ofthe electro-
MW phoretic pattern obtained from an im-
munoprecipitate of melanoma cell line
HTC 364 with melanoma-cell-absorbed
antisera revealed 8 persistent antigens
2 00 with mol. wts of233,500, 123,000, 104,100, 97,900, 82,900, 77,200, 74,600 and 48,000
(Fig. 4, Lane a). The antibodies to these
- 1 30 cell-surface components survived 3 ab-
sorptions ofantisera with an equal volume
- 94 ofpacked tumour cells in each absorption.
Similar immunoprecipitation experiments
- 68 with melanoma cell line Mel 57 revealed
that antibodies against 6 antigens re-
mained after absorption of antisera raised
- 43 against this line with Mel 57 cells. An
identical pattern was obtained when HTC
364 cells were used to absorb the anti-
serum raised against cell line Mel 57.
Immunoprecipitation of melanoma cell-
8urface component8 with mono-8pecific
- 17 2 antisera
A faint band of albumin was detected
of antisera in immunoprecipitates produced by reac- cell-surface tion of extracts from labelled HTC 364
on experi- itanseu
251-labelled with antiserum to bovine serum albumin.
4 and anti- Incubation with antiserum to f2-micro- th (a) HTC globulin resulted in precipitation of 2
calf serum
rmphocytes antigens which werf assigned mol. wts of ts with un- 48,000 and 14,600. Immunoprecipitation 4. Proteins with antisera directed against actin and
polyacryl-
,,d by ARG. tuhulin produced no radioactive bands.
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DISCUSSION
The detection ofcell-surface components
by surface labelling followed by SDS
electrophoresis and autoradiography has
proved to be a powerful technique for
studying the externally orientated pro-
teins and glycoproteins of the plasma
membrane (Hubbard & Cohn, 1975). Com-
bination of this technique with immuno-
precipitation using specific antisera and
isolation of the immunoprecipitates with
protein A-bearing staphylococci has
allowed the successful characterization of
surface antigens such as surface immuno-
globulins (Kessler, 1975) and histocom-
patibility antigens (Cullen & Schwartz,
1976). In the present investigation this
technique has been used to examine the
surface antigens on human melanoma
cells. Most of the cell-surface components
with mol. wts > 49,000 were antigenic in
the rabbit; 21 bands were detected in the
Nonidet P40 extracts and 16 in the im-
munoprecipitates (Fig. 1). Recent work
using lectin affinity chromatography has
shown that some labelled bands in the
Nonidet P40 extracts may be masked in
the electrophoretic pattern by other more
intense bands (Roberts, unpublished).
Consequently these figures for the number
of labelled bands may be underestimates.
One feature of the present investigation is
that a number of similar antigens are pre-
cipitated from a single cell line by anti-
sera raised against different cell lines
(Fig. 2). This indicates that the different
melanoma cell lines have a number of
antigens in common. Confirmation of this
was obtained by immunoprecipitation ex-
periments with extracts ofdifferent melan-
oma cells using a single antiserum. A
previous study from this laboratory
(Roberts, 1978) using iodination without
immunoprecipitation revealed consider-
ably more differences between 6 melanoma
cell cultures at low passage levels. It was
suggested that variations in degree of
glycosylation of cell-sufface glycoproteins
might explain the differences in electro-
phoretic patterns of cell-surface com-
ponents from different melanoma cultures.
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The results presented here do show that at
least 8 of the labelled bands contain sialic
acid, removal of which changes their
migration characteristics. Surface labelling
of melanoma cells with galactose oxidase/
Na B3H4 has revealed that the surface
glycoproteins were not labelled unless
sialic acid was first removed with neur-
aminidase (Lloyd et al., 1979; Roberts,
unpublished).
The sialic acid content of tumours has
aroused much interest (Van Beek et al.,
1973). The glycoproteins of virus-trans-
formed cells have been shown to be more
highly sialylated than the glycoproteins of
untransformed cells (Warren et al., 1975).
In studies with low and high lung-
metastasizing variants, Yoogeeswaran et
al. (1978) showed that the highly tumori-
genic and metastatic mouse melanoma
cells were enriched for highly sialylated
glycoproteins. A high degree of sialylation
of surface antigens might aid a highly
invasive and metastatic tumour such as a
human melanoma to evade destruction by
the host's immune response, if the sialic
acid represses underlying antigenic deter-
minants as has been suggested previously
(Apffel & Peters, 1970; Quish & Lange,
1973).
Monolayer cell cultures have been re-
ported to bind serum proteins (Phillips &
Perdue, 1977). This is confirmed in the
present investigation, which has shown
that antisera produced against cultured
melanoma cells contain antibodies reacting
with FCS proteins. However, the amounts
of FCS proteins absorbed by the melan-
oma cells are very low, and are not readily
detectedinthe immunoprecipitates formed
between melanoma extracts and anti-
melanoma sera, due to masking by more
intense bands composed of integral mem-
brane proteins.
Other workers (Barnstable et al., 1978)
have shown that /2-microglobulin (mol.
wt 12,000) is noncovalently associated on
cell surfaces with a polypeptide (mol. wt
44,000) which carries the HLA antigenic
specificity. Two bands assigned mol. wts
of 48,000 and 14,600 were precipitated
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from Nonidet P40 extracts of iodinated
melanoma cells with antiserum to P2-
microglobulin. The differences in the 2
sets of mol wts are within the accuracy
expected for the method of mol. wt deter-
mination used. The expression of Ia-like
antigens on melanoma cells has been
described by 2 groups of investigators
(Wilson et al., 1979; Winchester et al.,
1978). However, in the present study,
bands corresponding to the bimolecular
glycoprotein with Ia-like activity were not
detected in immunoprecipitates of melan-
oma extracts with anti-melanoma sera.
The antisera raised against melanoma
cells caused haemagglutination of human
erythrocytes at high dilutions, but the
antigen(s) involved did not appear to be a
protein or glycoprotein which could be
labelled by iodination. Erythrocytes from
donors of blood groups A, B and 0(H)
were agglutinated by similar dilutions of
antisera, indicating that the antigen is not
a glycolipid with ABO(H) activity. Ab-
sorption of the anti-melanoma sera with
fibroblasts and lymphocytes did reveal
that these cell types possessed some cell-
surface antigens in common with melan-
oma cells. This was confirmed in the case
of fibroblasts by labelling fibroblasts and
reacting them with anti-melanoma sera.
Antibodies against several antigens were
not removed from anti-melanoma serum
by absorption with melanoma cells. Poss-
ible explanations for the persistence of
these antigens are that the antibodies
against them are present in very large
amounts, andthatthe absorption although
extensive was not complete, or that the
approach of immunoglobulin to these
antigens is sterically hindered by the large
glycoproteins surrounding them. In this
connection it is of interest that Sanford
et al. (1973) and Codington et al. (1973)
have suggested that the lack of strain
specificity in the mammary carcinoma
ascites cell TA3-Ha is due to masking of
cell-surface histocompatibility antigens
by sialoglycoprotein molecules of high
mol. wt which are present at the surface of
these cells. These sialoglycoproteins are
absent from the surface of strain-specific
TA3-SJ-ascites cells.
In addition to the antigens the anti-
bodies of which were not removed from
the anti-melanoma sera by absorption
with melanoma cells, there were at least 2
antigens (mol. wts 213,000 and 194,100)
the antibodies of which were removed by
absorption ofthe anti-melanoma sera with
melanoma cells but not with lymphocytes
or fibroblasts. While it cannot be claimed
at this stage that there are melanoma-
associated antigens, it will be important
in future studies to establish whether
antibodies against them can be absorbed
out of the antisera by any other cell type,
and to determine the cellular specificity of
monospecific antisera raised against these
antigens.
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